The calpain small subunit gene is essential: its inactivation results in embryonic lethality.
Creation of transgenic (knockout) mice deficient in calpain small (30 kDa) subunit gene was undertaken to clarify the proposed role of the small subunit for calpain proteolytic activity and to gain insight into the importance of the gene in the whole animal. The gene was targeted and disrupted in embryonic stem cells by homologous recombination, and chimeric mice were generated. Heterozygous F1 generation mice were crossed to obtain F2 generation. Among F2 generation mice, we found only wild-type and heterozygous animals in the 80 pups genotyped to date; no homozygous mice have been found, although 20 were expected. The heterozygotes had no apparent phenotypic abnormalities. Analysis of their tissues revealed no significant difference in mRNA expression, protein content, or proteolytic activity in comparison with their wild-type littermates. Genotyping of fetuses at different stages of development also revealed only wild-type and normal heterozygous fetuses. No moribund embryos or resorption sites were observed in the uterine cavity. The results indicate that at least one normal allele is essential for postnatal survival. Disruption of both alleles appears to be lethal in very early fetal development.